ABSTRACT A retrospective analysis was carried out on a consecutive series of 181 percutaneous fine needle aspiration biopsies of discrete pulmonary lesions, in which the outcome was established in 95%. In primary bronchial carcinoma the technique had a sensitivity of 86%. There was no relationship between the size, location, or radiological appearance of the lesion and the incidence of false negative results. The principal reason for failure to diagnose malignancy was inadequacy of the material provided for cytological examination. For metastatic neoplasms of non-bronchial origin the procedure had a sensitivity of 42% and a significantly greater false negative rate than for primary bronchial malignancy. For the entire series 72 (40%) of the procedures failed to produce a definite diagnosis, 29 (40%) of these cases subsequently proving to be malignant. A positive diagnosis was established in only 16% of patients with benign conditions. Review of published reports and consideration of the role of this and other biopsy techniques in the investigation of discrete pulmonary lesions lead to the conclusion that needle aspiration biopsy seems particularly appropriate in the investigation of inoperable patients with probable bronchial carcinoma in whom sputum cytology and bronchoscopy do not yield a diagnosis.
We have reviewed published reports on percutaneous needle aspiration biopsy of discrete pulmonary lesions to establish the sensitivity of the method in the diagnosis of carcinoma. In those studies where sufficient data are provided, sensitivity (defined as true positive results expressed as a percentage of true positive and false negative results, in patients confirmed by other means to have carcinoma) varied from 77% to 90%.1 -A very high proportion of the lesions were primary bronchial carcinomas.
While several of these studies have addressed themselves to the reasons for false negative results in bronchial carcinoma, few have defined the precise role of the method in the investigation of discrete lung lesions. In a consecutive series of needle aspiration biopsies with an overall sensitivity of 77% for carcinoma, we have examined the reasons for false negative results in the diagnosis of bronchial carcinoma. The sensitivity for this diagnosis in our series was 86%. To determine the overall usefulness of the method, we have analysed the whole series and formulated a policy with regard to needle aspiration biopsy in the management of discrete pulmonary lesions.
Address for reprint requests: Dr A J Winning, Department of Medicine, Charing Cross Hospital, London W68RF. Accepted 13 May 1986 Methods PATIENTS AND DIAGNOSTIC CRITERIA A consecutive series of 181 needle biopsy procedures, 100 of which were in patients later proved to have carcinoma of the bronchus, was examined retrospectively. We identified 14 negative results from patients with bronchial carcinoma.
The diagnosis of malignancy was based on the following criteria: (a) histological proof of malignancy at surgical biopsy or necropsy; (b) progressive deterioration to death without other cause, or with growth of the primary lesion or metastatic spread of the tumour documented by a radiological or radionuclide imaging technique; (c) unequivocal reduction in size of primary or secondary lesions documented by radiography or computed tomography after radiotherapy or cytotoxic chemotherapy or both.
Patients were classified as having carcinoma of the bronchus only in the absence of previous malignancy or of an alternative primary lesion at presentation or subsequently.
A diagnosis of carcinoma was excluded by a positive microbiological diagnosis or non-malignant histological diagnosis for the lesion in question, absence of malignancy at necropsy, or clear radiological reso Table 3 shows that the false negative diagnoses are not attributable to differences in the size, location within the lung, or radiological appearance of the aspirated lesions. Diagnostic yield did not significantly diminish in centrally located small lesions, as has previously been suggested,9 nor did the presence of cavitation in a lesion make a false negative result more likely.
The principal reason for failure to diagnose malignancy lies in inadequacy of the specimens. Seven of our 14 false negative results were obtained with material regarded as inadequate for cytological diagnosis. Four of the aspirates were mainly blood, two comprised minimal material, and one consisted solely of necrotic debris. In each case this occurred even though aspiration was repeated three or more times from different parts of the lesion until apparently adequate material had been obtained. We believe that this reflects an inherent limitation of the technique since it is not due to differences in the lesions.
We do not propose to comment on the sensitivity of the technique for individual types of non-bronchial neoplasm, since the small numbers and histological variety make comment on the sensitivity of the technique for individual types of tumour unreliable. The important finding for this group overall was the significantly higher false negative rate for nonbronchial than for primary bronchial malignancy (15/26 versus 14/100; p < 0-001). Authors reporting on larger series have similarly found the sensitivity of aspiration biopsy to be lower in the diagnosis of nonbronchial malignancies, but to vary considerably between lesions of different origins.' 3 50
Our observations on false negative results in bronchial and non-bronchial malignancy have a bearing on the problem of how to deal with negative results from this technique and the place of needle aspiration biopsy in the management of discrete pulmonary 878 lesions. The 72 negative results represented 40% of the present series, and 29 (40%) of these subsequently proved malignant. A similar risk of error can be found in other series.' 4 6 7 11 Aspiration biopsy is usually performed for the investigation of an opacity on a chest radiograph when sputum investigations and bronchoscopy do not provide a diagnosis. We believe that it is principally applicable in patients presenting with a single discrete pulmonary opacity that is inoperable for any reason. Operable lesions, unless there are strong grounds for believing them benign, should be managed by thoracotomy and resection without prior aspiration biopsy. In those patients who prove to have malignancy such lesions will be resected anyway and a negative result has a substantial risk of error. In the patient who is inoperable, however, our experience, supported by that of others, suggests the following role for needle aspiration biopsy. If it is thought possible that the lesion is a primary bronchial carcinoma aspiration biopsy should be performed. It has a high sensitivity and a positive result has had a 100% predictive value (no false positive results) in the present and other series.35711 In view of the high sensitivity of the technique and the low morbidity"2 associated with it, repeat aspiration is advisable where the initial aspirate is inadequate. It is also very desirable in all other negative cases, particularly when the first aspirate contains ambiguous or suspicious cells (grade IIR or III in our classification). These two criteria alone encompass 12 of our 14 false negative results (table 2) . In theory, repeat aspiration with an 86% sensitivity would be expected to yield 98% sensitivity overall for carcinoma, leaving only 2% of patients with bronchial carcinoma undiagnosed. This specific point was not addressed in the present series, in which the procedure was repeated in only two cases. Published reports make it clear, however, that although repeat aspiration in negative cases increases the yield it has a lower sensitivity (35-38%) than the initial aspiration.26 13 Thus for patients in whom two aspiration procedures have given negative results the technique has little more to offer.
There is a further group of inoperable patients, in whom the pulmonary lesion is clinically thought unlikely to be a primary bronchial neoplasm. In the present series this included patients with pre-existing malignancy of non-bronchial origin and patients with a high probability of benign (for example, infective) lesions. Needle aspiration biopsy has less to offer in this group. In the present series the technique had a sensitivity of 42% (11/26) causes appreciable morbidity with more deeply placed lesions,'6 19 20 and requires considerable expertise for its safe use. We conclude that needle aspiration biopsy of discrete pulmonary lesions is a highly sensitive technique for the diagnosis of primary bronchial carcinoma. It produces lower diagnostic yields in patients with metastases from non-bronchial neoplasms and with benign disease. It is particularly appropriate for use in inoperable patients in whom the pulmonary lesion is likely to be primary bronchial carcinoma. 
